Crystallographic identification of an unexpected protein complex in silkworm haemolymph.
The first crystal structure of a complex formed by two storage proteins, SP2 and SP3, isolated from their natural source, mulberry silkworm (Bombyx mori L.) haemolymph, has been determined. The structure was solved by molecular replacement using arylphorin, a protein rich in aromatic amino-acid residues, from oak silkworm as the initial model. The quality of the electron-density maps obtained from the X-ray diffraction experiment allowed the authors to detect that the investigated crystal structure was composed of two different arylphorins: SP2 and SP3. This discovery was confirmed by N-terminal sequencing. SP2 has been extensively studied previously, whereas only a few reports on SP3 are available. However, to date no structural studies have been reported for these proteins. These studies revealed that SP2 and SP3 exist in the silkworm body as a heterohexamer formed by one SP2 trimer and one SP3 trimer. The overall fold, consisting of three haemocyanin-like subdomains, of SP2 and SP3 is similar. Both proteins contain a conserved N-glycosylation motif in their structures.